Matrix Investigation Solution

Part1
We were given the following matrices:

L=(i ;) M=(§ g) and N=(;L i)
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(e) Xabi appears to be right, since we can write A” as (

(f) Xavi is always right because the matrix product above in part (d) will work for all values of a
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(n) We notice that the answers to (k), (I) and (m) are also of the form ( b b1

This would lead to the hypothesis:
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For matrices of the form A = (

This actually follows from previous results:

(i) We have shown that, for matrices of the form A = (a Z 1 a _Cll_ 1) matrices of the form A?
. b+1 b
can be written ( b b+ 1)
(ii) A% can be written as A% x A, and A is of the form (a +1 a ) while A% is of the form
bt 1 b a a+1
Cy bid)

(iii) We have shown that such a product - ) - will be of the form

(C-ic_l c-Ic-l)

(iv) This means that A% will be of the form (C +1 o« )
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(a+1 ail)(b-llj_l b-li)-l

(v) A* can be written as A® x A, and we can iterate through these results again.
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Thus A" will be of the form ( I 41

Part 2
(0 —-1\/2 5 4 _(-1 -1 =3
(a)MT"(—1 0)(1 1 3) - (—2 -5 —4)
(b) MT gives is the coordinates of the image under the transformation M

(c) M is the transformation: Reflection in the line y = -x
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In other words, M? leaves the Triangle unchanged (as expected — it’s the identity matrix). Another
way of looking at it: the Triangle has been reflected in the line y = -x, then again in the same line,
taking us back to the start
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= MT = ( )
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M- represents three consecutive reflections in the line y =-x. This is the same as one reflection.
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This result is to be expected. The inverse of a reflection in the line y= -x is itself the same reflection.

(8) M®¥%%T can be calculated using a GDC (or similar). It can also be calculated “by hand”. The best
way of calculating it is to use the pattern already found — namely that:

M"T = MT for all odd n

and M"T=Tforallevenn



